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PROBLEM TO BE SOLVED: To 
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semiconductor integrated circuit 
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SOLUTION: A semiconductor 
integrated circuit device has a 
semiconductor substrate 1 having 
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^--^-tftso? * hv vfy? jxmiz&if&m 

l^7*—tix^-z/y<om%%Mi$.L* ~7*—i]X-f 
ftdk#-Ctft. 

[ 0 0 8 2 ] ifc. ¥3£#« 1 <CJB«$:h.ft##fMH 
«3OiailHS10 0juniJartfc:"f*£kt:J:f5s 1$£0> 
#«fWB«3t:ia**^t&£k=Sr<. ¥#tt£*l«D 
^B^iBCrf ft £ k a*T& ft . 

[0083] ($ffc<3ft*!B2 ) H 1 314. #«3§Offi!<0 

sbmwhbbt* ft ¥mfoimwms<v-m * * uts 

aJBriBBI'C**. 
[0084] *HSfe<7)^«l2cO^#cm«[l!S#^a{4. 

^«^R0S§^Bk|3I«-C'J)-?.. L^oT. m 
WW 3 b t»«? <xfc^*B«rtMi*Wi« 1 7 v 

[0085] *mimi&3 b teJ&jRSjfcfc^W^N** 
fliil 7(4. p«7x^4t=»jR5*tTV^4«*t:»4pJB 
«^»*ttt «t^Wttfe k t(4*^n y^ltiftgt h'-T 
$iX. n»7i;U5»C»J«S*iTV^4*&'fc:ttn}BflMWI' 

ix2r*-r^F^Jt k x (f y > 4 (4ats* 4 ©ai«(- h - 

rsft/ifc^k-rsik**^*, p'7x;U4 4/i(4n^ 

[00863 o K^immmmmiz x wf. 

jSSifLTV^^ofe^CWL, lft«RWk^"3«IBIt?- 
*»JiW-ft ikfcJ: 0i5IWB«B«)T«t*«ife:«ffli- 
!> £ k3& s T'^ & fc fMSifc . WftOJIflBl 1 WEttLfc 
1 eoSBSSTJltc-f ft £ k#"C£ ft k v^fl 
jSk |B|B#(ct#ft £ k ft . 
[ 0 0 8 7 3 **J. ^ttttilHWWiW 1 7 (4. 
#f*6«R«8 afe±lPWfti|iSWWW«8 b k RftfclJglS 

-r ft ^ k **-cs ftcot-. mm^m^mm^mmii^'r 
ft. 

[0 0883 '(IJ9tWJBJB3) 1114(4. #fMHtf>3fc 
LfcSSBBriBElTfcft. 
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[0089] *£JfcO?BJB3 ^W«M»llIBSai«. 

ffig§MBfcfc{tft¥^ti^i$3 bcop *>x/W4±tm 
WBRSiSR^ c ififfiUZti* p ? *s il>' n ? x;U 

jWBj£S*1*0*4 9. WMOSFETQ 

n , q p«tEtf)8»jfcotvai . ni6o®s i ccion ttc 
i>nt nmx-h o . i&wm<7)^m)i¥mim® 1 7 to 

v vtliHSfiOTBJB 2 k PHST'&ft . Lfctfo T . klTO 
SMTHi, *ara8**?C£oVvC<0»iBip!U *tf> 

[0090] «BIB»»PC«. BSK«WlB<^»«c 
^3b£#j£3Jlfcp?x/M±t3Bj£3*U 

ms 7 fc RreogjftSfift&rai i8k, mmmm i 

MSI 8eXHD8£M:. 1M ;P9aWB*SixT 

V>ft. 

[0091] $jwsi 8«» y-h«S7fc:*jtt*y 

-h«MWI6kH«te«IWIl2 0^L-Cp'>x;P4<0 

n m^u^ti ttavyt. fj,mmt> i mmg.t l z ¥ -r 

Sivcv*ft. ttfrh, WMHSWFCli. MOSF 
E TO h k V -X*3 ± 1/ K W >- k ODHtftfSM 2r f ij 
fflLT«JHFF*»jaW-ft ft. 5r*5. $M1ES 

1 8li«BV c c fc*tt£*u TO«lfe¥*ttffil£ 1 9 {4 

k fcfcttiSV s s \&gm&tih. ^*(iv s s - 
v c c o^io-r\ Ah«o3c5&ft2eMk LTfflwc fc J: 
v\ 

[0092] z\coX o &¥&MmESS&&liZ*titi: , 

Cffiffl-f ft i fc ft fc v -> 5 f OjS* . HJfcaJBJII 1 1 
EttLfe^mWMfilR 1 (0^® fcTfifc-*" ft - k ft 
fc v * 3 ffljft fc H^rfciftft - fc tfX'Z ft . 
[00 9 3] **J % »JMW18*3J:VieiMI2 0tt, 
h«S7 *J ilf MftW«6 k BIflffc:»riW-ft - 
fc a*"?*. 'f^^NWWBWl 9kPTOft¥3lftig]«8 
akHfttJUJ*^- ft£k**T*60)"C\ RiWrifoaiSH 
=5rKlH»±«*i-ft. 

[0094] mm<7)]&m4 ) a i su, *?MB*>fl&0> 

SQtOJBJBT* ft ¥i*H^I3I8§S»0-W*^ t fc5 

OTMT'&ft. 

[0095] 3^it^B4 ^JSttftSBSSSISJi. 
gE£Sfl$Bte&Jtft¥2g#fS$3 b<7)P ^x7P4±fe:Jfe 

;P4fcJ:l/n^x;U5 <9±.® x /u-^^ttffl 

ttWN'awMHJ* 1 7 jwbjss iir v ^ ft fc ^>t* o , * ^ 

ftfeOMOSFETQn, Qpt^5ffl»fc:olrVttt, ^J&fe 

fltfBmitzaefcLfcfcwkRirc* 1 ^ iwifflo^ie* 

^©*fIJ^ 1 7 fcov vCJig8*0»JB2 k EWC* ft . 



[00963 J£itilM^S?lt«S«ffl«aS^D, « % 
tmWA B <9¥S#fH$ 3 b \ZT& J&Z tUZ P ^ i )V 4 tf> 
±B5<03p«W ! N9fWi«2 1 KJ: OflMSSftft. ^Ptt* 

*u «i®v s s J:tf WKV c c j&*2L£fc*83*ift . 

-r^^*>. «bv s s *j it^mjgv c c m^^-yf-y 

[00973 ^^=t -3 ^mimmmmimirzxtus. 
mmmmm b ^TaJtiittsg^wffi**^ **p 

mMB <oT«*ffianc«ffl-r ft - k * k v ^ wjs 
* . mm<nmm i tia« Lfc^msf^fiK i ommzw-a. 

t-Tft i k *»*C* ft k ^ a fiJ^Ck Hi^t:»4 i k jFT* 
ft. 

[0098] =5rfe. ^mt*mtkffim2 1 
9MBffitt8 a k HB*fciBjat- & i k ft Wt% 
*S<0»Wi3rRIBJ4«»^ft . 

[0 0 99] (SQ6<OJBtt5) HI 6tt. *fHBO$4> 

izmcommnmmx'Jb h^mimmms&imo-Mz^ 

[0 1 003 ^^^«OT5^aWWMIigBfiBEBtt. 
SIKmKBfc:isftft^i>Mntt3 b<7)p^xM±i:^ 

4 *J itXn ^ x^ 5<0±®{C#^ x;^«0i^mffl^M 
«M|i»(WH«i 7*qeiS$iiTv^4fc^)T , *0. -e^flte 

MOSFETQn, Q p ^OgBftfc^H vC fi . ^SM«0® 

m i tfEtft t fc k mmx'h o . ^fffl^ww 

fMRW 1 7 fcov vCttlQfctfjjgfllR 2 k H«Tft ft . Lfc 

BJ{i#Bg-tft. 

[01013 7^:x7-MOS^ifS&^S^D 2 (i. IE 
««WB^iNIWW^3 bfl3p«>x;U4 Jitc^hffiR 
K2 2£tfLT#j£Sitfc$'*-h«B2 3k. 
« 2 3 (OMH^m^iHiMsffitt 2 4 k *» 4> 
ft. >"*-b«®2 30ffllHtCii:. ->f-f H^*-;U9sWB 
A $ il.T V ^ ft . 7tGh ^NtffMW 24tlln ® <W*H*I 

2 4 ttJffiCTOBV ssfci t/mi!l v ccl: 
JfMSftft . y- 2 3{4mi£V s s (zjSSR 

SfLT^ft. 

[0 1 023 £*) J: 3 =flrimitWfc*EIIMKlt:J:*Uf . 
<^*K^ii B WTWfcUiW ffi<0«flBSr Wi" ft XFHm 
foZtLX^fr-itzWznL. ^7yTMOS«S 
S^D 2 kv^«tffi3R^*»JS-fftikfc:J:0i3R« 
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* . nmnBM i Liz*m#mL i <7)«ffi£¥ii 

tz-ti Z\ k #"C# * k 5 *'J£k RB*fc»4 d k ifi"CZ 

[0 1031 -y-hmmm2 2te£v : y-hmm 

f&t& i k . ^K4k¥9M4cffW2 4 (i^iB^zi 
(4cfBK 8at RWrfcJBjjW* <I k iPC* & <7)X\ Mit^T 

[0104] (mmnmm e > hi 7(4. *w3itf>«0> 

*»rfHH-C*£. 

[0105] *^Jfec7)^6c^^f^«lHli?S^Sii. 
ft. p^x;U4JoJ;t/n^i;U5^±H^^x;^<7) 

temm^Mm^mtmmi i^m^tix^h^x- 

-e<7)flil<7)MOSFETQn, Q p ^CDgBWClO V> 
T(4. IQfc^>?B!Bil(cKtttfc«>Oi:RI*T*0. 

[ 0 1 0 6 ] r-f #- K^TOWflfiiH*^ (4. 
2 5. itf n JE^IiTO&S^FWttfc k *. 

or u y * fcteiJWtfsiamc K-rsfifc n j#f*6W¥ 

*ftiBtt 2 p JE^WBrtHMttB* 2 5 (4« 

igvss cisie$ it. n jipFmttmfcm 2 6 urn 
vc c&smztii. 

[0107] Zcr>£ -3*^Stf«MmiIB»aifcJ:tL«r. 
«*£8ffiftR B «0T«tctt»S&alllfl6£' 

««B<oTatw«tteffl^* * k v>-3 
* . mmoBm 1 idea Lfc^awtaiR 1 oass: 

tzth Z. k 4 fc f fljft i: Rn*fc»4 i k 

4. 

[0108]*i5. pJWWft4iaW«R*2 5i3J:lfn 
fcTOHW3WW»W8 b k Ri^fcrjgjKr & i k 
[0 10 9] (IOtO»»7) 018tt. *JK*0$4> 

izmcomm^mmxh sdra m<o-w trs* L£¥ ®h 

"C&O. HI 914, HI 8fcii»7SXI X»£Sfc*Ui 
THETIS. 3r is. Hi 9(4. IMKOfcifrfc^NISfl* 
«l±fe:»lRSiifcajai*F»lll««2 k¥#flsflii£3 
kSSU i^s 'J-fc;U7)t'-y MI2 7k'7- 

F|§l28k£^LT. DRAM£«jaW*W!l8*. & 



[0110] *Hifc«»JB7<0DRAlKU±. HI 8(C* 
i-Xo^ ¥#ftl«lt. ^tiJWl/-(i»l2 
9. ffig^M&-e&S-feyXTyT • 5U7*3-^ffl*fi 

3 o*jii/fTT3-^fiiw3 1 . m^mmmmmmxh 

4WIM&IIIE&3 2 tJ iWffiHfl ■ ffi*0«MI«3 3 
•*4 i OTftl. . * fc . H 1 9 (c^-T J: d (c . ^mfom 

wl 1 ±t-(4^s^M«it(c j: y)B^titzmmm^ 
3ttt-thi><DX*h&. 

[0111] ^tU-fe/Wr P-f*«29fc:«. ^^E'J-b 
O S F ETOSffiRWT-fti^fWRWS 4 *>^||lJWt 

[0112] ■byxTyy ■ Wf3-^ft«3 o(c(4. 

^t'JtyK0h'7 h^2 7(Cii^$^L4-fe>'XTyr 
k. WaHR&UfM-iW-fa-^jWPlSSn. tyxr 
y76±t;Wf3-/SaWW-4 MOSFE Tc7)g14ffi 

[0113] fif3-^i«3 1 (c(4. ^^y-fe;i^)y 

$tL. ff^3-^«|j«-*MOSFETtfDattfR«i: 
^4*#*®ftg3 6*»»jSS*tTV>4. 
[0 114] Sfefc, ^at«0»JB7ODRAMTI4, 

^^'j-b^ri^-f $MM2 9. ty^rvr- ^ 

ffii|g3 0, frf 3-^«W3 1 . fi : IB»[llSg3 2i3«tt/ 

• tat)mmm3 3<o4Mi«<ossia^«Mwmfi 

3 7 (C* * U ^/UT U 4 ffltfl 2 9 <0^|Eflcffil« 3 4 k IH 

-mi(D¥m#m& 3 s tix v ^ . 

[0 115] CKOid&DRAMCriiKi'. 
l^ffifcijfcot. ^ : ty-fe;l^TP'-fflRW2 9o¥# 
«tM^3 4 kia|-J!J««2NWWHa3 8s&qBjRS*LTV^ 

«flW^«««2 *^^4IR«CMPW««ffc1tJe 

^mpwH«tDa»**JBj«s<t"f s d r am £«uaw-i 
m o s f e my— h w&&&&ti>w&>y * b 'J v 7 

[0116] &*3. *«W»S1 «Jaifl«W3 9fct>^ 
* U ffitt 2 9 <^N»fWW* 3 4k R-JP«^) 

^*®Ji 38*J»jSLTfcJ:v^ 

[0117] 4fc, *WSW3 7*Jil^fflia«W3 9fc 

»jRSft&im»*««3 2,<mmt. ^-yxrvr ■ n 
Ta-rmm 0 , fjf3-«3 1 , ffmmm^s 

^^mwm.m<r>B^ktm-x'h^x^$k<. S4>fc. *t 

#MJ^3 7 t5ctl/Jl3a^ttg3 9 (C»)£$il& ^NMMiW 
7* • ?lj7 r 3-r^Ji3 0 . fif3-yi«3 1 . fiW 
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Hiss 3 2 ttzitnmiR • uj*eii«b«3 s^mmm 

CO 1 1 8] *SOfc^)JB!j|7^>DRAM^)»3SSr 
fett, 5Gfctf>^l£fE»^Siif*^«fII*2» MO 
SFETQn, Qp.Sil ltSfcOfefi^fcEHfrt* 

toii9] (mmcmms > 112 o«. #fwi*>fl&0> 

mm<r>BMX'$> ft ¥«K«M«llI»iS«<o»W*Jfe^-« 

[0120] #fl^»JS80^#*K[H]!&^gc7)t£ 
ft^ii . ¥#ftS«mi£§i«£fl!J£-r I-mosfet 

ossttflw*** - >*»4> . mm^mm i~7 tiaife l*: 
: hmh»k 2 1 znmmm? »mm» 2 KBifift 

[0121] i-f . ¥W^«Bi&i£SKg:S3ftft«l 
4>zia>ftft EliSISWT- * £ X 
K)£M-tZ> Ufy^Ol ) . 
[0122] <Wc. 1»ffilll»SSH f -**»4>MO S F E 

(Xf772 0 2). 

[0123] JWC, SStt«W^-^*> v S^afcdHW 
"Tft (Xf-v720 3) . ^-y^^RUi.. *S 

&MW*?-yco¥&)mmt mw&h -t ft z. t a*c* 
4. 

[ 0 1 2 4 ] X >y ^jLP^cOYSttM^JgSrthS:-^ 

t=*W4«e«wiin»«)«ftfc-f * - fc 4 . 

[0125] <Jcfc, 8Stt(i««**HiffifflJ: 0 ^ 
&8fr*W3Mtb (Xf7720 5) . MJEffiJi. 

Swttfc"*-* ft. fcfcitf, T^SHSffii** 

Jg?) 5 0 KSBEi:'*-* £ t 4 . 

[0126] ffi&mHm8bm%&£ o v 

ii&XxyTT'&ftX-r-y:^ 0 6fc3fc»» j§tt«W* 
£#%£tf i *) fc /hS v , * >y ^ jl flic*" 5 - 

ffimzmurth (^f77207) . ^S-«W«0JB« 

5 0 %eS 4: ft £ fc 4 . 

[0127] Xf772 0 7-C^$-«*S*iairaL3t« 

fcjPSfrfcfMW-* UT772 06). 
[0 1281^7 S'.a.Ot&j&MKT LTWfirVV*£- 

8) . XT"y7 , 2 0 4fcgift. ^yS/atfStftfeMRT 
LTt*ft«£(Cl*MSl£»T*ft Ufvr209) . 

[0129] oK^mfaimms&mmnmtJjm 



iifc#^ffl«w**->*£fc-*"ft £ 

<k 5 *¥?IWWHW * 9 - > ^Wfttt^aWMHR 1 
flS(c*>fc o T i: $r o tv * ft fc«> , 
KJ:ftvX7£«^LT8»3^M»»*2 *»*tft 

j££*U>.r kk&ft. iot. <I<7)J;o3r¥«ttMl 

ft. 

[0130] m&mim%commi±. 112 1 ts* 

•T i ? =SrRtt*ifefc: J: W&tft i k ft . 
[0131112111, **ffl<75te<OH*OJI^C*ft 

[0132] -r=5r^*>. ±3B4:H»fc:igK»ih? f -^4' 
K»t (Xf772 11). SStt«»'^->*^jaL 

t (XT7/212) s attfaw^-^iai^raK«:th 

JW-ft (^772 13). ^tWLfcSltflOO 

/zmJ:«3fc'h«V^3^S*»*!RB!lL (^T772 14) % 

>^-y$r^A^ft (Xf<»72 16). ^S-fcttfi/* 
^-y*#A«^'7 l 'y7 , 2 1 5lcit^. ^SffiBW'*^ 

772 15). *TUTV^Vv«-&fc:i*BtS«SWR*»:' 
cD&&MM^?->lz&»)LX (Xf772 17)^ 
T772 1 3fcl?9. »7LTl*«%&lC«A. MS2r*l 
T-tft (Xf772 18). 

[ o 1 3 3 ] o ^mimmm^mmcom^m 

T'(i. -yWffl&V'Pmtfl 0 0//mc7)gg 

ns^rt ft ip&tpt ^ o tym&nmgmcoTi<zftbti& 
ft. 

[0 1 343 JSLb, J: oT*$*L3t»!Bt» 

Itfta^ifeO^^RS^tLft t,^T'(4 ; 5:< . -t^)5tS 

^L^v^^Tii^safBrigTfcft ikiiaa txt> 
%\>\ 

[0 13 5] 

[«BB<o»jR] *Bfc:tJV^TII!*Siiftf6Wwa^. it 
t> <0fc J: o r » 4>nft Sft» 

TcokfcOT'fcft. 

[0136] -t**>t». cMPft*fflv^raa3R?4Hi 



(11) 



SHHF 10-173035 



T'£ft. 

I0137]*fc, Dfl^lcJ; DfS^ftSJHBBtt^lMS 

Rfrihl/C. 3&*ft»a*fc^#J6&Wrrft£i: 
**T*ft. 

[0 138] fas*?? KX^-Xfc2r-?T^*: 

«sniiHs«aiw*«Wi:effi<om±*Hft - bare* 
ft. 

fcssecfTo-rfcaT&ft. 

iHB.^«*fir.Bl5B.) 

aoE i 1 1 - 1 1 m.mwmxfo& . 

[03 3 *^cr)-HM^H8T"*§¥^SaHISm 
ft. 

4. 

ft. 

[1216 ] *wm-mm<r>mmx*fo&*mtim$m$m 

m.rt8ti&d&>- WfclflJKfc* L/SSMBKffiHf* 
4. 

[ei 7 3 *»^—iat^)»JB , c*& i Niww(aiiii«si 

4. 

[us j *wR(n-mm<nBmx'foh*mwm$mm$k 
m.(r>mm5mco-mmnm^ Ltzmwsmmxh 
ft. 

ft. 

[010] *f^<^||tt^^-r**##H«M«llIJ» 

4. 

[011] *%w<7)-mmn&mx'&&*mimm\B\s& 
[0i2 3 *%Hflc7)-iei£«®T'j)ft^#^*aiiiss 

ft. 

[01 3] *fKHwflfi^atO»JBT-*«^N(W«fc«fig 



JMIIlIIKS««-0!** LfcB»KlIi0Ta ft . 

[01 5] *wmfc<nmm<r>ffimx'bz>*mwmm 

smiHisssso-^s-^ LfcRaPKiBerc* ft . 
[017] ^wMcrm^mmcommxh^mtmmm 
g&issso-m* Ltzmmmmxhh . 
[0i8] MzMcDmmnBmx'h&D ra 

M^—mi^Ltz^-mmxb ft . 

[019] 01 8£i>ltftX I XgP2rt£^cL/i :s FH0"C" 
#>ft. 

[0.2 o 3 *w%<r>m<r>mm&mx*$>h*mwimm 
ft. 

[0213 *¥ttycoito<ommcmmx'hh*mmmj2i 
ft. 

[02 2 3 ( a ) 14. ^fMWibiWifU^^-^W 
Jgi:[HI^4i:<OM#^*t^fflP0T"3!>O. (b)te. 

ea»ji*je*'fW-ft/£ftojgiit»iw-ft«i8src* 

ft. 

2 
3 

3 a ¥z£#fSisS 

3 b *miHm 

3c 

4 p^x/p 

5 n»>x;U 

6 y-Meatw 

7 y-hmm 

8 a TOHtg¥«ftiBtt 

8 b 7*Mfe¥*flcf!!tt 

9 1M h*'7*-;l<- 

10 &*£1R 
1 1 Sill 

12 tmwk 

13 y'J3yI« 

14 ^ 

15 mm 

16 *&ii§i 

17 ^mm^fmwmm 

18 "SS'fEffi 

19 TOtn^&fMKtt 

20 tmm. 

21 ;mft¥WtiK*i 

22 y-vmm 



2 3 -y—bWM 

2 6 nJIPf^*mttiB>& 

2 7 t' 7 H 

2 8 TP— VIA 

2 9 .X^y-fe/PTWfH** 

30 -t r yy ■ Flf? 

3 1 4rra-^«« 
3 2 ^TSBS&mSS 

3 3 ftiHft - iltf)lsI«HRtt 

3 4 ¥3WtiH£ 

3 5 ¥WMRtt 
3 6 

3 7 JftftflO* 

3 8 smtttm 

[013 



m i 




1 : 3b : 

2 : i£8f35?fl-««i«t A : **«iaiB« 

3a : ¥*ttffitt 
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3 9 Jgffltiltt 
10 1 

10 2 X^—Xffl 

103 bums 

104 yjyffi 

c wiim®m.m? 

d 3 r-f *- mimmmm&mm* 

Qn, Qp MOSFET 
Vc c 
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t, S/'ja^afURJS 
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